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THE ABRASION INDEX OF RUEBER AWD IT8 CONNECTION
WITHE THE COEFFPICIENT OF FRICTION

Following is & translation of the artlclie
"0 pokazatele istriraniya “e?irv 1 yezo
soyazi e koeffitsientan treniya’ {(Enzlish
version above) by 5. B. Ratner in Doklady
Arademil Nsuk Z85R {Rﬂ%awtﬁ of the Acaderny
of Boiences of the USSR), Vol LXUXVII, No 5,
1552, pazes ?43»?’246&7

:“Jmittbd Lo Acadenician 1 4. Febilinder
on.% Qetober 1952)

1. In literature (1} concerned with the problem
of comnnscetlion beiween weoar and frlcetion we have falled
to find data on the interrelatlionship nelween 'ihe avra-

cgsilon index apd the frictlon coefficient of rubber. The
wa%k before us liste scme experimental resulis and phy=-
slcal concepts on that guestion. Matsrlals presented
qewe a%*l* to cases where lubricant ls absent.
‘ 2. The Index of ebrasion of rubber is expresged
by {2} the formila:
ZX?/ £i)
Y=
",

It is assumed that decresse of volume AY is pro-

portlonal to the werk of fricitlon W, independently of the
factor at the expense of which the glven mechanical work

1g obtalned: at the exvense of the quantity [ﬁaﬁnltxdm?

of the force of friction ¥, or the dimenslions of rela-
§'ive shilfting of %, s0 that

L.,




W= A;”.> . > 7
A V/‘“"’ 2Hx. | €87

he lagt formulas ¢ 1z the coelficlent of pro-

ality: the same must play the role of the materi-
constant, characterizing the ablility of material to
t sbrasion. Buch a quanqif? gan i1l that role,
ided 1t does not depend on the normal lecad, N. In

t cage, it ils p sible Lo trensposs the resulis ob-
& 8,
1

I

ih ueatiug 5. sampie onto the work of the mami-
sfay ag its various elements can
f?bqumntly unknown, 1oads.

jcwavers experiment Jexpsriencg w7 shows that the
rally sccepted index of abrasiorn depends on the load
¥ig. la, by ¢ for experdmental findinzssg for rub-
{en the base of caoutchoucs SEN and SKB) being abe
7y frictlon ags in&t sandpaper on 4 machine of the

i {2). Such regularity is apparently con-

] he factor of increzse of small loads, where-
partia?au of sandpaper are pressed desper into
bber with the result of increased abrasion. This
sraduslly wears off at large loads, when those
ct. the limit of durabillty of rubber. or even exceed
L. Whern loads become sufficiently large, thelr lincrease
is bound to accelerate work without substantlal Increase
in thé abrasion index, because sandpaper cannot be pressed
into the sl ~face layers of rubber any more sirengly since
the resistance of those layers ito indentatlon is 3¢Phadj
OVETCORE., uurvsw of the type presenu&r {(rig. la, b, c)
are outwardly reminiscent of Langmulr's isotherms of ab-
gorpbion and can be MnPPOhlmaue?y described by the [ope-

mala 4 _
var N Lo
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where Ve = represents the maximal value of the abraslion
index at WN-be A,~~ ia constant which hag dluenslion-
ality of force.
vormula (4) may he transformed to (4a)
1 #
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i whers dependence of 1i/v on 1/N
factory agreement wlth Dr““ﬁﬁ+‘ﬁ

L vl R SR WL B Y

oxperinent

ig linear and

T i knewn from our works (3) thaet the

in satlige-
&l data.

ticn coefficient of rest dsersases as loadg increase,
wer o &
£ -

I 3 "

ﬁ‘{, P ’/éfi e ) Mé“ vnﬂn’wlﬂ?;ﬂ

b4 ! A%
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ten*ewhxa somnonsnt of the fa?c en of molecular inter
astion between the menpers of the working palr.
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Analogous Tindings were obhalned in resgearch "1
friction of motion (Fig. 1z, &), Curves g znd d in
i >eyta1r to friction of rubber apslinst steel. 4n
P gi ation has & place also in the friction
sandpaper, which 1p also borne out by
the eXverimens and the formula (0-10).

substituting (47, (8) and (8) in (3}, we obtaln:

AV = KV oo N N# Fofpie 7]

A o A

In view of the fact that the value of fraction
is almost Inds ;emdent from H, and that in each experl-
ment x = const, then approximately: ‘

L £ & D
O = const Al

Indeed, the quanbity for abrasion of rubber
munt, apparently, by proportional to the guantity of
H * 2 I e - i . :
"oinning efforts’ x,%an, in thelr turn, are proporilon-
2l to normal 1oad N. According to formia (8), we must
have:

1{3 é; A ’ (:-g)
iz} = aonst
gince decrease In welght of samples A& is ﬂ@“hl@ﬁ&l
to the “u&”ﬁi%&.&’f , becanse spesific unit waigﬂ+ does

not devend on N. Formula (9} is actually validated by
exverinent {ssze Table 1 for rubbers with base SKE and
2 3

7/

Analogous data was gbtained by Vozt (4) on a
machine of his own consbtructlon for rubber, baw HE, the
1 of volume of which goes up from 4,7 0 15.3 omd
loads on tue m&mvla are increased from 6. 7; to 24

vhen
kilagvamsg These Tindings on the agraslal of rubber dld
not find ratilonal interpreistion and appllication for a
period of a q@wfter of & century, becsuse they vwere ge-
parated from the study of friction. :

I |
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Tatie 1. Relatlon of Welght Diminlution of Rubbers

e

as

}.1

Lo Load {:%;- o {8 4 Tor Varylng Lot

D

Load in ## of Rubbers#
srams
% P 3 4 5 & .
7 g8 107 ze 2% A7
2 9 10 17 2r 55
g 10 11 16 %5 %G
8 8 14 13 2% 5D
i1 12 10, 18 25 2
v 9 g 17 " -
Vedian 8.6 + 9.3 4 20,7 2 17.1 % 28 £ 641 28
0.5 lod 1.2 1.8
# s 1,92,4,5 correspond to 4 mentioned in
2. L. R bbC? #£3% 'ig the same as ﬁ?lgf,4,
70 wwiﬁht parts of soot. FRubber #& -
applies Lo conveyor hﬁ**a
4, Thus, bthe rela tionehipe AG/W or AV/N charace-
terize the resis tlxa of the material to sbhrasion, re-
gardless of losd.
Combining formulas {3}, (6), and (&) and taking
ipte account that ® = comst, we can obtalnt
H
"'g.« ig{” ﬁqﬁgﬁ {‘§C}
T+ is possible to arrive at thls very same corre-
lation inrpvwn&aﬁtiv by combining formulas {(4) and (5).
any of the formlaze (1), (4), (8} and (10}
=d ag a dlrest result of both the noted
scents and the expsrimental dats.
: jos ¥y where ¥V is the coefflelent of
foliows from {10} that the abrasion Index
tion to the coeffliclent of gliupzwea
{10} also shows that the char acteristic
of lnv?paadenply of losd, lles in thm resultant
5 Eﬁ? Y , which defines the properties of sample as @
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FOR REASONS OF SPEED AND ECONOMY

THIS REPORT HAS BEEN REPRODUCED

ELECTRONICALLY DIRECILY FROM OUR
CONTRACTOR'S TYPESCRIPT
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